Mechanisms of mutant p53 stabilization in cancer.
p53 transactivates cell cycle inhibitory, apoptosis or senescence-related genes in response to DNA damage to protect the genetic integrity of the cell. Highlighting its critical tumor suppressor functions, p53 is mutated, lost, or functionally inactivated in nearly all cancers. When mutated within its core DNA binding domain, p53's normal instability is abrogated, and oncogenic gain-of-function properties are observed accompanied by massive accumulation of steady state mutant p53 protein levels relative to the low or undetectable steady state level of wild-type (WT) p53 in normal cells. Mutation of p53 may affect its stability through a combination of mutant p53's inherent biochemical and biophysical properties as well as pathways aberrantly activated in genetically damaged cells. The increased stability of mutant p53 proteins is key to its ability to accumulate to high levels and phenotypically exhibit "gain-of-function" properties. In this chapter we will address the multifaceted ways in which intrinsic mutant p53 properties intersect with emergent properties of cancer cells to yield the stable mutant p53 phenotype.